ABSTRACT
INTRODUCTION
Every society depends on the health of its people for progress, and the health of infants and children as the country's prospective developers is of particular importance. Low birth weight newborn (L.B.W) and preterm infants are the group at risk in society and experience many physical and psychological problems in relation to normal babies (1) .
Despite progress in prenatal care and the improvement of health indicators, still 5% of all pregnancies are preterm, and preterm infant is still the leading cause of infant mortality in developed countries (2) .
According to the WHO definition, babies born before the 37th week of pregnancy from the first day of the last menstrual period are preterm, and babies born before the 32nd week of pregnancy are considered as very preterm infants (3) . Since 1990, the birth rate of preterm infants has risen by almost 20%. Data from the International Center for Health Statistics at Alabama at Birmingham show that the preterm birth was 12.8% of babies born alive in 2006 (4) . Iran is also among the areas with high prevalence of preterm delivery. According to the latest statistics published by the Ministry of Health and Medical Education in 2003, 13 .5% of Iranian babies were born preterm (5) . In the study of Mardanian in 2011 in Isfahan, the proportion of preterm infants to neonates hospitalized in NICU was 78%. Each year, approximately 10-15% of newborns are admitted to NICU, and these admissions are usually unpredictable. (6) .
With the advancement in NICU, mortality has been significantly reduced, but a high prevalence of behavioral and cognitive problems in more than 50% of preterm infants observed in toddler ages and childhood [7] . The preterm baby is born when the brain growth process such as the natural myelination of neurons as well neurons transferring from germinal to thalamus and cortex and synaptogenesis is completed. This evolutionary process of the brain at an early ages of pregnancy leads to the vulnerability feature of brain in front of disorder (8) .
Respiratory diseases are one of the important causes of hospitalization preterm infants in NICU (9) . According to statistics, hyaline membrane disease (HMD) (45%), transient tachypnea of the newborn (TIN) (20.2%) and pneumonia with 9% are the most common causes and aspiration, diaphragmatic hernia, lung and trachea fistula, pulmonary hypoplasia, pneumothorax and choanal atresia are the other causes lead to respiratory distress in newborns and the most common causes of infant mortality are HMD (60%) (10) .
Today, in intensive care units for some of these babies, mechanical ventilation is used for many physiological and clinical reasons (11) . The overall complication rate of mechanical ventilation in newborns is about 31.9%, which mainly includes compressive trauma and air leak syndrome and traumatic injury to large airways and complications of tracheal intubation (12) . Since these patients have endotracheal tubes, tracheal tube suction should be done as needed, in order to enhance oxygenation and keep the airways open. Although suction is a necessity for intubated patients, but its application can also have negative effects. Including changes in vital signs of the newborns as a disorder (increase or decrease) in respiration and heart rate, decrease in the saturation of oxygen (due to manipulation during ventilation and loss of chest pressure), pneumonia, fluctuation in blood pressure and intracranial pressure, airway trauma, sepsis and extubation of the tracheal tube (11) .
The tolerance of injuries caused by premature birth and subsequently admission to NICU (13) increases the energy consumption and need for oxygen in preterm infants, which can impede the growth and developmental capacity of the baby (14) . Research in recent years has proven that, infants, especially preterm infants, are more susceptible to stimuli than older children are and give a physiological, behavioral, hormone and severe metabolic response to stimuli, which can have short and long-term destructive effects (15) . NICU cannot provide a satisfactory type of sensory stimulation to the preterm infants in the critical period of nerve growth (16) .
Desirable auditory stimuli have an effect on the oxygenation of the preterm infants by regulating of respiration and heart rate, and increased saturation of oxygen in the blood. The study of the effect of music in animals showed that music with rhythm harmonizes the activity of neurons, this can regulate respiratory patterns, heart rate and, as a result, oxygenation (especially when the baby is stimulated undergoing aggressive therapies such as suction and physiological responses change) (17) . Changing caregiving practices in NICU to reduce the complications of the treatment remains as an important challenge for babies in this segment. In recent years, much attention has been paid to providing evolutionary supportive care (such as kangaroo mother care (KMC), massage, swaddling, music, etc.) as a way of adjusting the stress experienced in vulnerable neonates in NICU. Many studies have suggested that providing evolutionary care during procedures may be useful to keep the baby out of stress-induced treatment and for managing non-complicated behavioral reactions (18) . Several studies have shown that fetus respond to rhythmic and musical performance, and a term baby can recognize his mother's voice, recognize the woman's voice from the man and understand the stories and songs in the local language during the last trimester of pregnancy (19) .
The aim of this study was to determine the effect of mother's lullabies on heart rate during tracheal tube suction in preterm infants.
METHODS
The present study was a cross over-interventional study that was carried out during April-August 2016 in NICU of Afzalipour Hospital in Kerman. 40 preterm infants with a gestational age of 28 to 36 weeks were selected by simple randomization (neonates selected as sample who admitted in the care unit, by having the conditions for entering the study). Using randomization they divided into two groups: Routine care / Lullaby and Lullaby / Routine care. The results of Karimi et al. (2012) and the following formula was used to estimate the sample size. • Mean and standard deviation of oxygen saturation in the first group: 94.93 ± 1.08
• Mean and standard deviation of oxygen saturation in the second group: 93.57 ± 0.77 Therefore, the sample size was determined 13 individuals in each group using upper paper and according to the sample size formula. According to the probability of falling of samples, 20 samples were considered in each group (20) .
Entry requirements were preterm neonates with a gestational age of 28 to 36 weeks, with respiratory distress syndrome (no congenital anomalies or severe heart disease). Receiving auxiliary ventilation through the tracheal tube and tracheal suction with 4 hours interval at least. Receiving oxygen by fio2 is less than or equal to 40%, scores less than 30 based on the system for measuring interventional therapies in infants and not having hearing impairment (21) .
Exit conditions include parental withdrawal at any stage of the project. In cases when the interval between two suctioning is less than 4 hours. Any kind of difficulty in recording heart rate (crying or restlessness), severe reactions or abnormal responses of the newborn to acoustic stimuli or the need for any medical or nursing intervention in a sample that requires anticonvulsant medication or sedation during the intervention (22) .
Neonates were examined three days after birth, because in the first three days of birth, the possibility of fluid in the ear and hearing impairment in the preterm infant are given, in addition the baby has more physiological stability after three days.
Infants in the lullabies level received it from the 5 minutes before suction until 10 minutes later, in addition to routine care. The used lullaby was recorded one with the voice of the mother through the MP3 Player (30K mp3 model, Ce-FCCE, Transcend) and headphones of 45-50dB. The intensity of the sound in the NICU environment was measured by a professional health specialist using the SUANTEK SVAN971 sound level meter in 60-65 dB before the intervention, and then the intensity was announced 45-50dB for lullabies through headphones.
Audiologists using otoacoustic emission test (OAE) with the OTOREAD audiometer made in Denmark evaluated the infants who entered the study, and those who had hearing impairment were removed from the group.
Data collection tools included demographic characteristics form, physiological response record form, and the form of neonatal therapeutic intervention scoring system. Demographic characteristics including gender variables, gestational age, weight, first and fifth minutes of the Apgar score, the newborn score based on the NTISS (Neonatal Therapeutic Intervention Scoring System), age at the study period, mother's age and type of delivery; this data has been completed using information from the medical record of the newborn.
A physiological response record form included heart rate data, in which a table was prepared and the researcher observed and recorded data through monitoring at each stage (Lullaby and Routine care) one minute before suction and every 5 minutes after suction for up to 30 minutes.
Content validity method was used to determine the validity of the demographic profile form and the physiological response record form. The validity of the cardiopulmonary monitoring devices, digital scales, suction and chronometer was announced before the study by medical engineering, and this evaluation was repeated every fifteen days.
Each newborn was selected by available allocation method and using randomization, they divided into two groups: Routine care / Lullaby and Lullaby / Routine care to determine whether to receive routine care first or lullaby. If the newborn was selected in the Routine care / Lullaby group, they first received routine care and then interventions after 4 hours (washout period), and if they were in Lullaby / Routine care group, they first intervened and then received routine care after 4 hours.
The electrodes for recording heart rate were fixed on the anterior and posterior surfaces of the leg with anti-allergenic adhesives, so that they can be prevented from relocation during heart rate recording. In the routine care phase, the headphones putted on silent mode on the baby's ear. Researcher and authorized nurse reported respiratory rates of infants for one minute before suction as basal information and every 5 minutes after suction for up to 30 minutes while taking the usual care. In thirty minutes after suction, avoided from interventions, which led to stimulation or manipulation and pain in infants. Newborns who needed nursing or medical care at this time, or occurred impairments in their data recordings due to restless were excluded. In the lullaby phase, mother's voice was played through headphones in 45-dB for the baby 5 minutes before suction up to 10 minutes after suction, data was recorded in the same way. Statistical analysis was performed using SPSS version 23 software. Descriptive statistics (frequency, percentage, mean and standard deviation), paired T-test methods and repeated measurements (or their nonparametric equivalents; Mann-Whitney U and Friedman) were used for data analysis.
FINDINGS
In this study, 40 preterm infants selected by available allocation method and participated in the study. They divided into two groups: Lullaby / Routine care (n=24) and Routine care / Lullaby (n=16) using randomization. The collected data in Tables 1 and 2 refer to the frequency distribution of the research units according to the demographic variables in the two groups.
According to Table 1 there was no significant difference between Routine care / Lullaby and Lullaby / Routine care groups at the beginning of the study, in terms of underlying variables such as gestational age, first and fifth minute Apgar score, birth weight, NTISS score and mother's age. The two groups were identical in terms of these variables. It should be noted that the age of all samples was three days while studying.
According to Table 2 , there was a significant difference between the Lullaby / Routine care and Routine care / Lullaby groups in terms of gender variable in the beginning of the study. There was no significant difference between the two groups in terms of type of delivery and the cause of early delivery, and the two groups were similar in terms of these variables.
According to Table 3 , there was no significant difference between the mean of heart rate in the two groups of Lullaby / Routine care and Routine care / Lullaby before the beginning of the study, and the two groups were similar in terms of these variables. In order to compare the mean of respiratory rate in the first stage, in 7 intervals (one minute before suction, 5 minutes, 10 minutes, 15 minutes, 20 minutes, 25 minutes and 30 minutes after suction) Friedman test was used in each group due to non-compliance of the normal distribution. Mean respiration at different times in both groups was significantly different. Pairwise comparison of respiration mean in Lullaby / Routine care group showed that respiration rate significantly decreased (P <0.05) at 5, 10, 15, and 20 minutes after suction respectively 43.44% , 29.24%, 11.18% and 7.50%, but there was no significant difference between the mean of respiratory rate before suction with the respiratory rate in 25 and 30 minutes after suction. In other words at the first stage, in the Lullaby / Routine care group, the respiratory rate of infants in 20 min after suctioning was significantly less than pre-suctioning. Pairwise comparison of respiration mean in the Routine care / Lullaby group showed that respiration rate was significantly decreased (P <0.05) at 5 and 10 minutes after suction, respectively, 43.25% and 29.29% but there was no significant difference between the respiratory rate mean before suction with respiratory rate 15, 20, 25 and 30 minutes after suction. In other words at the first stage, in the Routine care / Lullaby group, the respiratory rate of infants in 5 min after suctioning was significantly less than pre-suctioning. In addition, the Mann-Whitney test was used to compare the respiratory rate mean in different times between the two groups. The results of data analysis showed that there was a significant difference in respiratory rate at 30 minutes after suction between the two groups and the respiratory rate in the routine / routine care group was lower than the Routine care / Lullaby. There was no significant difference in the mean of respiration in other times between the two groups.
In order to compare the mean of respiratory rate in the second stage, in 7 intervals (before suction, immediately, 5 minutes, 10 minutes, 15 minutes, 20 minutes, 25 minutes after suction) Friedman test was used in each group due to non-compliance of the normal distribution.
Mean respiration at different times in both groups was significantly different. Pairwise comparison of respiration mean in Routine care / Lullaby group showed that respiration rate significantly decreased (P <0.05) at 5, 10 minutes after suction but there was no significant difference between the mean of respiratory rate before suction with the respiratory rate in 15, 20, 25 and 30 minutes after suction. In other words at the second stage, in the Routine care / Lullaby group, the respiratory rate of infants in 10 min after suctioning was significantly less than pre-suctioning. Pairwise comparison of respiration mean in the Lullaby / Routine care group showed that respiration rate was significantly decreased (P <0.05) at 5 minutes after suction than before suction. In other words respiratory rate mean in 25 and 30 min after suction significantly increased than pre-suctioning.
In addition, the Mann-Whitney test was used to compare the respiratory rate mean in different times between the two groups. The results of data analysis showed that there was no significant difference in respiratory rate between the two groups in different times.
DISCUSSION
Suction and serum therapy control in preterm infants are two invasive interventions and based on Appletan findings allocated 48% of the 24 hours in a day to themselves, and in 57% of the cases completed without pain-relieving interventions (23) .
In their study, Asqari et al. (2013) compared the effect of open and closed chip suction on changes in vital signs of neonates under mechanical ventilation, and concluded that closed suction in comparison with open suction induced fewer changes in hemodynamic status of newborns. However, in both cases, before the suction, the oxygen levels of the blood are reduced and respiration and heart rate increased due to the accumulation of discharge in the airways, and after suction, the heart rate is increased, but respiration and oxygen saturation decreases (24) .
Andréa Lopes et al. (2011) also found that after suction, respiratory rates decreased, and heart rate increased and blood oxygen saturation was more stable (25) .
The results of this study showed that mother's lullabies is effective on the heart rate of the intubated preterm newborns who receive suction. Mother's Lullabies are unproblematic, easy, affordable, and accessible interventions along with compassion, cooperation, and mother's consent. In this study, we tried to control, compare and homogenize the confounding factors such as touch, nutrition, hypothermia, suction (how to do it and its duration), additional sounds and neonatal factors affecting the number of heart rate in two groups in terms of different variables. The auditory system responds to the acoustic actuators by changing in respiration rate, arterial oxygen concentration and heart rate, so it can be said that mother's lullabies without communication with these variables, causes more pronounced changes in heart rate, stability and faster return to normal state.
Considering these changes, Maroufi and colleagues (2014), in the study about effect of melody on the physiological responses of pain caused by piercing the heel in neonates, concluded that heart rate and respiratory rate between the intervention and control groups were significantly different. However, there is no significant difference between the two groups in term of oxygen saturation. In this study, 50 newborns with a gestational age of 34 weeks who did not receive oxygen and other painful procedures during the hospitalization were selected by simple sampling from Alzahra hospital in Isfahan for 5 months. A melody called golden sleep, performed on the piano with 65 dB one meter nearby baby in the intervention group. The melody started from three minutes before the piercing and lasted for three minutes. The researcher recorded and compared together the physiological responses of the infant at the same time by monitoring (26) . Keith (2009) and his colleagues in a similar study, selected 24 newborns with a gestational age of 32 to 40 weeks, while these babies were non oral (NPO) and did not need interpretation support, and they did not respond to nursing interventions after 5 minutes of restlessness and crying. Lullaby was played below 70dB. Heart rate, respiratory rate, arterial oxygen content, crying length and crying number were recorded during the day. The result showed that the length and number of crying, as well as the heart rate and respiration decreased and blood oxygen levels increased when the music was played. There were no statistical differences in the days when the music was not played. These differences indicate that music can be effective when the baby is restless in a natural state and does not respond to nursing interventions to calm down (27) . This study was also consistent with the results of upper study, and mother's lullabies were effective in reducing the respiratory rate in preterm infants and faster returning to normal state.
CONCLUSION
The results showed that in the first stage of the two groups, according to the results, there was a significant difference in respiration rate in 30 minutes after suction between the two groups and respiration rate in the Lullaby / Routine care group was lower than Routine care / Lullaby group. But in the second stage of the two groups the respiratory rate of the infants was significantly less than before the suction for 10 minutes in Routine care / Lullaby group, but there was no difference between respiratory rate before the suction with the respiratory rate of 15, 20, 25 and 30 minutes after suction. Pairwise comparison of respiration mean in Lullaby / Routine care group showed that respiration rate significantly decreased (P <0.05) at 5 minutes after suction. On the other hand, mean of respiratory rate in 25 and 30 minutes was significantly increased compared to before suction (P <0.05). Therefore, mother's lullabies are effective in respiratory rate after suction and reducing the respiratory rate in comparison with the time, when patient does not receive mother's lullabies.
The results of this study can be used in clinical services to help stabilize vital signs in intubated preterm infants, which can also be effective in reducing the complications of suction and the resulted stress and improve relationships between parents and children. It is suggested that in future studies, should be used the effect of mother's lullabies on physiological responses during other aggressive interventions such as drainage of cerebrospinal fluid, insertion of a catheter, replacement of blood, etc.
